Catheter recordings of accessory pathway (AP) activation were used to identify the site of antegrade and retrograde AP conduction block in 126 consecutive patients undergoing electrophysiological testing. Activation was recorded from 89 of 121 left free-wall and posteroseptal pathways (left APs) and from 12 of 24 right free-wall, midseptal, and anteroseptal pathways (right APs). The recorded APs were further subdivided into those exhibiting consistent antegrade conduction during sinus rhythm (overt APs: 50 left APs, eight right APs), those exhibiting intermittent antegrade conduction (intermittent APs: six left APs, two right APs), and those exhibiting only retrograde conduction (concealed APs: 33 left APs, two right APs). The sites of block were recorded during decremental atrial and ventricular stimulation. The sites of both antegrade and retrograde block were determined in 40 of 50 overt left APs and six of eight overt right APs. Antegrade and retrograde block occurred at or near the AP-ventricular (AP-V) interface in 37 of 40 overt left APs and two of six overt right APs and at the atrial-AP (A-AP) interface in one of 40 overt left APs and four of six overt right APs. In three of three overt left APs with no retrograde conduction, retrograde block occurred at or near the AP-V interface. The site of antegrade and retrograde block differed in only two of 58 overt pathways. There was no difference between overt APs limited at the A-AP or the AP-V interface in the shortest atrial or ventricular pacing cycle length maintaining 1:1 antegrade or retrograde AP conduction, respectively. Both antegrade and retrograde block occurred near the AP-V interface in four of six intermittent left APs and zero of two intermittent right APs and near the A-AP interface in two of six intermittent left APs and one of two intermittent right APs. The sites of both antegrade and retrograde block were determined in 28 of 33 concealed left APs, and both occurred at or near the AP-V interface in 26 and A-AP interface in two APs. In two of two concealed right APs, antegrade block occurred at the AP-V interface. These findings suggest that both antegrade and retrograde conduction are limited by factors operating near the AP-V interface in overt left APs and at the A-AP or AP-V interface in overt right APs. Factors limiting antegrade conduction in concealed APs appear to be located almost always near the AlP-V interface. (Circulation 1990:82;407-417) 
T he conduction capability of accessory atrioventricular pathways varies widely among patients. Even within the patient, antegrade and retrograde accessory pathway conduction may vary significantly.'-7 The great variability in accessory pathway conduction is not easily explained by histological studies, which suggest that most accessory atrioventricular pathways (especially those located around the mitral anulus) are composed of working myocardium. [8] [9] [10] [11] [12] [13] The differences in conduction have been attributed to abrupt changes in the functional diameter of the conducting body at the junctions between the accessory pathway and the atrial and ventricular myocardium. 14, 15 This "impedance mismatch" hypothesis holds that the relatively small amount of current generated by the accessory pathway is diluted by the large muscle mass through low resistance intercellular connections so that the current density is insufficient to activate the myocardial mass. This hypothesis implies that the safety margin in antegrade propagation is lowest at the accessory pathway-ventricular interface, whereas for retrograde conduction, the margin of safety is least at the accessory pathway-atrial interface. Reports in a small number of patients in which activation of the accessory pathway was recorded from catheter electrodes provide evidence that antegrade and retrograde conduction block may not occur at the site predicted by the hypothesis, suggesting that other factors may play a significant role. [16] [17] [18] [19] [20] [21] [22] [23] As an initial step to explore factors limiting accessory pathway conduction, we systematically attempted to record accessory pathway activation to determine the sites of antegrade and retrograde conduction block in 126 patients exhibiting a wide array of antegrade and retrograde accessory pathway conduction properties.
Methods
The study population consisted of 126 consecutive patients at two centers undergoing electrophysiological testing for evaluation of tachyarrhythmias associated with accessory atrioventricular pathways. All patients were studied in the absence of antiarrhythmic drugs. Multipolar electrode catheters were inserted in the femoral vein(s) to record activation of the right atrium, right ventricular apex, and His bundle. The mitral and tricuspid anuli were mapped during orthodromic reciprocating tachycardia (or during right ventricular pacing when retrograde atrioventricular nodal conduction was excluded) and during sinus rhythm or atrial pacing.
Mapping the Mitral Anulus
Activation of left-sided accessory pathways was recorded from the coronary sinus with 6F orthogonal electrode catheter (Mansfield/Webster Catheters, Mansfield Scientific, Inc., Mansfield, Mass.). 24 The catheter was inserted percutaneously into the left subclavian vein, right internal jugular vein, or the left antecubital vein and was advanced into the coronary sinus and positioned as far anteriorly as possible in the great cardiac vein. Close bipolar electrograms with the recording dipole oriented perpendicular to the axis of the catheter were obtained by recording between adjacent electrodes within a circumferential group of electrodes. At least two bipolar electrograms from each of the three circumferential electrode groups were recorded simultaneously. During atrioventricular reentrant tachycardia (or ventricular pacing), the catheter was slowly withdrawn (in search of sites of earliest retrograde atrial activation and for accessory pathway activation potentials) until the proximal circumferential electrode group was outside of the coronary sinus ostium. The catheter was readvanced as far anteriorly as possible and was slowly withdrawn during atrial pacing, in search of sites of earliest antegrade ventricular activation and accessory pathway activation potentials. The location of each accessory pathway was categorized by the position of the atrial insertion site (site of fusion of 6 (3) 13 (6) . 10 (7) ) 40 (24) 16 (14) the accessory pathway and atrial potentials), as viewed fluoroscopically in the left anterior oblique projection. Pathways were classified as left anterior, left anterolateral, left lateral, left posterolateral, left posterior, or posteroseptal/paraseptal as illustrated schematically in Figure 1 .
Mapping the Tricuspid Anulus
The endocardial surface of the tricuspid anulus was mapped with a 6F hexapolar or octopolar electrode catheter with a longitudinal electrode configuration and an interelectrode distance of 2 mm, center-to-center (Mansfield/Webster Catheters). In some catheters, the tip curve was controllable from a handle at the base of the catheter. The tricuspid mapping catheter was introduced either by the right femoral vein or the right internal jugular vein. The group of electrodes was positioned against the tricuspid anulus, either directly or by producing a loop so that the electrode pair at one end of the electrode group recorded primarily atrial activity while the electrode pair at the other end recorded principally ventricular activity. Right free-wall accessory pathways were categorized by the location of the atrial insertion, as viewed in the left anterior oblique projection, as right anterior, right lateral, or right posterior (Figure 1 ). When accessory pathway activation was recorded along the tricuspid anulus, between the coronary sinus ostium and the His S 380 S 375-S 370 Ap Ant 111 E sep bundle region, the pathway was classified as midseptal ( Figure 1 ).25 When accessory pathway activation was recorded in close proximity to the His bundle, the pathway was classified as anteroseptal ( Figure 1 ). Right-sided and left-sided accessory pathways were further classified by the conduction pattern during sinus rhythm. Consistent antegrade conduction during sinus rhythm was classified as an overt pathway. Intermittently conducting pathways26-28 and pathways with consistent absence of antegrade conduction3-7 were categorized as intermittent and concealed pathways, respectively.
Accessory Pathway Recordings
Accessory pathway activation was recorded at low gain (usually <1 cm/mV) with a filter bandwidth of 30-500 Hz. Potentials preceding earliest antegrade ventricular activation or earliest retrograde atrial activation were considered to possibly represent accessory pathway activation. The accessory pathway origin of each potential was validated or refuted by programmed atrial and ventricular stimulation as previously described in detail.24 A potential was classified as representing accessory pathway activation only when it could be dissociated from both local atrial activation and local ventricular activation.
Site ofAccessory Pathway Conduction Block
Decremental right atrial pacing was performed, beginning at a cycle length approximately 50 msec shorter than the sinus cycle length. The pacing cycle length was shortened in 10-msec decrements after every eighth pacing stimulus until antegrade block in accessory pathway conduction occurred, manifested either by atrioventricular block or by the loss of Recording speed is 100 mm/sec. ventricular preexcitation in the electrocardiographic leads and delay in the onset of the ventricular potential near the site of the accessory pathway. Conduction block associated with loss of the accessory pathway potential without change in the timing or morphology of the local atrial potential was classified as conduction block near the atrial-accessory pathway interface ( Figure 2 ). Antegrade block with persistence of the accessory pathway potential and loss of the local ventricular potential (or marked delay in onset of the local ventricular potential when atrioventricular nodal conduction or conduction over a second accessory pathway was maintained) was interpreted to represent block within the assessory pathway or at the accessory pathway-ventricular interface and was classified as block at the accessory pathway-ventricular interface ( Figure 3 ). When antegrade block was not produced by decremental atrial pacing, atrial extrastimuli or short bursts of atrial pacing were used to produce block. The site of block was then classified as near the atrial or ventricular interface with the above criteria.
Decremental right ventricular pacing was performed, beginning at a cycle length approximately 50 msec shorter than the sinus cycle length. The pacing cycle length was shortened in 10-msec decrements after every eighth pacing stimulus until retrograde block in accessory pathway conduction occurred, manifested by loss of retrograde atrial activation or marked delay in the onset of the atrial potential recorded close to the accessory pathway. Retrograde accessory pathway conduction block that was associated with loss of the accessory pathway potential without change in the timing or morphology of the local ventricular potential was classified as conduc- Recordings of retrograde conduction block near the ventricular insertion of a left anterolateral accessory pathway during right ventricular decrementalpacing (S, stimulus artifact). In the first beat, the atria are activated by the accessory pathway. Sequence of local electrocardiograms in the first beat represents ventricular (V), accessory pathway (AP), and atrial (A) activity. After a coupling interval of 235 msec, ventricular activation (A) is not followed by atrial activation. Lack of atrial activation is associated with loss of the accessory pathway potential (open arrow), indicating retrograde block at the ventricular-accessory pathway interface. Shown are one surface electrocardiographic lead (V4) and four endocardial leads (right atrium-RA, coronary sinus [CS] at the anterolateral [ant lat] region). Recording speed is 250 mm/sec. FIGURE 5 . Recordings of retrograde conduction block near the atrial insertion of a right anteroseptal accessory pathway during right ventrcular decrementalpacing. In the first and third beats, the atria are activated by the accessory pathway. Sequence oflocal electrocardiograms in these beats represents ventricular (V), accessory pathway (Ap), and atrial (A) activity. Note two distinctpotentials between the Vand A potentials that may represent recordings from two different Ap strains. In the second beat, ventricular activation results in accessory pathway, but not atrial, activation (open arrow). Loss of atrial activation may indicate either conduction block between the two accessory pathway strains or at the accessory pathway-atrial interface. Shown are recordings from surface electrocardiographic lead III and from endocardial leads at the right anteroseptal region (Ant sep) and within the coronary sinus (CS). Recording speed is 100 mm/sec. Block occurred between the fibers generating these two potentials.
tion block occurring near the ventricular-accessory pathway interface ( Figure 4 ). Retrograde block with persistence of the accessory pathway potential and loss of the local atrial potential (or marked delay in onset of the local atrial potential when retrograde atrioventricular nodal conduction or conduction over a second accessory pathway was maintained) was considered to represent block within the accessory pathway or at the accessory pathway-atrial interface and was classified as block at the accessory pathway-atrial interface ( Figure  5 ). When retrograde accessory pathway conduction block was not produced by decremental ventricular pacing, block was achieved by the use of ventricular extrastimuli or burst ventricular pacing.
Results
Electrophysiological study in the 126 patients identified the presence of 145 accessory atrioventricular pathways. The anatomic location of these pathways is illustrated in Figure 1 . Activation was recorded and verified from 101 (70%) pathways. The 44 nonrecorded pathways include 18 left anterior, anterolateral, and lateral pathways that were not accessible to the catheter electrode (the catheter could not be advanced along the great cardiac vein beyond the site of earliest retrograde atrial activation or earliest ventricular activation). The sites of antegrade and retrograde accessory pathway conduction block were assessed in these 101 pathways and are summarized in Table 1 .
Overt Accessory Pathways
Left free-wall and posteroseptal pathways. Of the 50 antegradely conducting left free-wall (34) and posteroseptal (16) pathways, antegrade accessory pathway conduction block occurred after activation of the accessory pathway (persistence of the accessory pathway potential) and was classified as block near the ventricular insertion in 41 (82%). Of the 41 pathways, retrograde block also occurred at or near the AP FIGURE 6. Recordings of concealed left lateral accessory atrioventricular pathway resulting from antegrade accessory pathway conduction block near the accessory pathway-ventricular interface. Right complex: During sinus rhythm, the orthogonal electrode in the lateral great cardiac vein records atrial activation (A) followed by an accessory pathway activation potential (AP). The wide QRS complex results from left bundle branch block and not preexcitation. The absence ofantegrade accessory pathway conduction is reflected by the long interval between the AP potential and the local ventricular potential (P). Left complex: A spontaneous, late-diastolic ventricular extrasystole retrogradely activates the accessory pathway, advancing the timing of the AP potential by 75 msec (curved arrow). The local atrial potential is recorded 70 msec after the right atrial potential, just as in the right complex, and the morphology of the atrial potential is also the same. The ability to advance the timing of the AP potential by 75 msec without altering the timing or morphology of the local atrial potential provides strong evidence that the AP potential does not represent a fragmented, or late, atrial potential. ventricular-accessory pathway interface in 37. In three pathways, the site of retrograde block could not be determined, whereas in only one pathway, retrograde block occurred at the accessory pathway-atrial interface.
Antegrade block occurred at the atrial interface in only three of the left-sided antegradely conducting pathways. Retrograde block occurred near the atrial interface in one, at or near the ventricular interface in one, and in an undetermined site in one.
The site of antegrade block could not be identified in six pathways. In two of these pathways, antegrade block could not be produced by any pacing sequence. Of the six pathways, retrograde block occurred near the ventricular interface in five, and retrograde block could not be produced in one pathway.
Right free-wall, anteroseptal, and midseptal pathways. Unlike the left-sided pathways, antegrade conduction block occurred near the atrial interface in five of eight antegradely conducting right-sided pathways. Retrograde block also occurred near the atrial interface in four of these pathways and in an undetermined site in one.
In the remaining three pathways, antegrade block occurred at or near the ventricular interface with retrograde block occurring at the same site in two and in an undetermined site in one.
Intermittently Conducting Accessory Pathways
Of the six left free-wall and posteroseptal intermittently conducting accessory pathways, both ante-grade and retrograde block occurred at or near the ventricular interface in four and at the atrial interface in two.
In each of the two right-sided intermittently conducting pathways, antegrade block occurred at the atrial interface, and retrograde block occurred at the atrial interface in one and at an undetermined site in the other.
Concealed Accessory Pathways
Of the 33 left free-wall (24) and posteroseptal (9) accessory pathways that never exhibited antegrade conduction, the site of permanent antegrade block was at or near the ventricular interface in 29 ( Figure 6 ). Pacing the accessory pathway directly in one patient still failed to produce ventricular preexcitation ( Figure  7 ). Of these 29 pathways exhibiting antegrade block at the ventricular interface, retrograde accessory pathway conduction block also occurred at the ventricular interface in 26 pathways and at undetermined sites in the other three pathways. Antegrade and retrograde conduction block occurred at the atrial interface in only two concealed left-sided pathways. In the remaining two pathways, the site of antegrade block could not be definitively determined, and retrograde block could be determined in only one and was found to occur near the ventricular insertion.
In each of the two concealed right free-wall accessory pathways, antegrade conduction block occurred Recordings of direct pacing of a "concealed" left lateral accessory pathway fails to produce antegrade accessory pathway conduction. Catheter in the lateral great cardiac vein was positioned for the middle orthogonal electrode group to record activation from the midregion of the accessory pathway. Bipolarpacing was performed from the distal electrode group. Pacing was performed at constant current, with rapid decrease in the pacing cycle length. At the beginning of the tracing, the middle orthogonal electrogram records what appears to be a singlepotential after thepacing stimulus, suggestive oflocal atrial activation. As thepacing cycle length is shortened, two separate potentials become apparent, and the interval between the two potentials increases progressively. Right atrial electrogram shows progressive delay in the right atrial potential as the pacing cycle length is shortened. Delay in right atrial activation exactlyparallels delay in the secondpotential in the coronary sinus electrogram. Right atrialpotential remains 70 msec after the second potential in the coronary sinus electrogram, suggesting that the second potential represents local atrial activation. Further support stems from the finding that the second potential occurs just before the onset of the P wave in lead II (long dashed line at right). Timing of the first potential remains relatively constant, despite delay in the time of local atrial activation, providing evidence that the first potential does not result from local atrial activation. Ventricular activation (QRS complex) does not occur in association with the first potential, providing evidence that the first potential does not represent local ventricular activation. Therefore, by exclusion, the firstpotential likely represents accessory pathway activation. Delay in local atrial activation suggests the pacing stimulus has lost direct atrial capture, and the absence of a QRS complex provides strong evidence that the pacing stimulus is not exciting local ventricular myocardium. Therefore, the pacing stimuli are selectively exciting the accessory pathway fibers. Failure of the accessory pathway to activate the ventricle, despite direct electrical stimulation of the fibers provides strong evidence that antegrade conduction block occurs near the accessory pathway-ventricular interface.
at the ventricular interface. The site of retrograde block was not established for either pathway, in one because retrograde block was never achieved by any pacing technique.
Unusual Conduction Pattems
Of the 50 left-sided antegradely conducting pathways, three exhibited no retrograde conduction. In all three, the site of permanent retrograde block was at or near the ventricular interface. Antegrade block also occurred at or near the ventricular interface in one of these pathways and at undetermined sites in the other two.
Two of the six left-sided and one of the two right-sided pathways exhibiting intermittent antegrade conduction during sinus rhythm were able to maintain 1:1 antegrade accessory pathway conduction during decremental atrial pacing to pacing cycle lengths of 280, 290, and 260 msec, respectively. In the two left free-wall pathways, antegrade block during sinus rhythm and during atrial pacing occurred at or near the ventricular insertion, as did retrograde conduction block. In the single right-sided pathway, antegrade and retrograde conduction block occurred at the atrial interface. Relation Between Accessory Pathway Function and Site of Block The site of antegrade and retrograde accessory pathway conduction block is plotted as a function of conduction capability in both the antegrade and retrograde directions for all 89 left free-wall and posteroseptal pathways in Figure 8 and for all 12 right-sided pathways in Figure 9 . For the antegradely conducting (overt) pathways, the shortest atrial pacing cycle length maintaining 1: 1 antegrade accessory pathway conduction did not discriminate between pathways blocking at the atrial or ventricular insertions (Figures 8 and 9 ). Similarly, for the retrogradely conducting pathways, there was no apparent difference between the pathways developing block at the atrial or ventricular interfaces in the shortest ventricular pacing cycle length maintaining 1: 1 retrograde accessory pathway conduction (Figures 8 and 9 ).
In 59 of the 89 left free-wall and posteroseptal pathways, both the shortest atrial and ventricular pacing cycle lengths maintaining 1: 1 accessory pathway conduction and the site of block in both directions could be determined. The relation between antegrade and retrograde conduction capability across the accessory pathway-ventricular interface is shown in Figure 10 . FIGURE 10 . Plot of relation between antegrade and retrograde conduction capability across the accessory pathwayventricular interface in 67 left free-wall and posteroseptal accessory pathways. Closed circles represent 57 pathways in which the site ofblock and thepacing cycle length maintaining 1:1 accessory pathway conduction in both directions was determined. Open circles represent 10 pathways in which the pacing cycle length maintaining 1:1 accessory pathway conduction was equal to or shorter than the plotted value. The dashed area indicates a 30-msec deviation from the line of identity. See text for discussion.
Discussion
The conduction capabilities of accessory pathways are heterogeneous, suggesting there are differences between patients in their relative contribution of factors leading to conduction block. Such factors may include the excitability and refractoriness of the pathway fibers, impedance mismatch and anisotropy at the atrial and ventricular insertions and at points of branching or coalescence of pathway fibers, and excitability and refractoriness of the atrial and ventricular myocardium at the insertion sites. An initial step in exploring these factors is to identify the specific site of block in each patient and to correlate differences in function with the specific site of block. This initial step requires relatively consistent recording of activation of accessory pathways exhibiting different conduction properties. In the present study, closely spaced orthogonal electrodes allowed recording of 89 of 103 (86%) left free-wall and posteroseptal pathways reached by the coronary sinus catheter (18 of 121 were not crossed by the catheter), and closely spaced longitudinal electrodes positioned across the tricuspid anulus allowed recording of activation of seven of 18 (39%) right free-wall and five of six (83%) anteroseptal and midseptal accessory pathways.
Conduction across left free-wall and posteroseptal accessory pathways in both the antegrade and retrograde directions was generally limited by factors acting at or near the ventricular insertion of the pathway fibers. In contrast, conduction across right free-wall, anteroseptal, and midseptal pathways was more frequently limited by factors acting at the atrial insertion.
In left-sided pathways capable only of retrograde conduction (concealed pathways), the site of unidirectional block was at or near the ventricular interface in almost all patients. Although concealed right-sided pathways have been reported only rarely,2-7 the present study contained three such pathways. Accessory pathway activation was recorded in two, and the site of unidirectional block was at or near the ventricular interface in both pathways. In this regard, they were similar to the left-sided concealed pathways.
Direct recordings were obtained from three left free-wall pathways capable only of antegrade conduction. The site of complete retrograde block was near the ventricular interface in all three pathways.
Of pathways conducting intermittently during sinus rhythm, antegrade block occurred near the atrial interface in both right-sided and in two of six left-sided pathways and distally in the remaining four left-sided pathways. Of the three pathways that conducted only intermittently during sinus rhythm but which exhibited 1:1 conduction during decremental atrial pacing to rates exceeding 210 beats/min, the site of block was near the ventricular interface in the two left-sided pathways and near the atrial interface in the right-sided pathway.
These findings allow some speculation about the relative importance of factors limiting accessory pathway conduction. Refractoriness of the atrium, ventricle, and even the accessory pathway fibers is unlikely to have played a predominant role in most pathways, because the site of block was recorded while the atrial and ventricular cycle length was gradually shortened (decremental pacing). This is especially true when block occurred at long pacing cycle lengths (>400 msec) or conduction did not occur at any pacing cycle length (concealed pathways), where sufficient time had elapsed between pacing stimuli for full recovery of excitability. Refractoriness may be a major factor in determining the site of block when block is produced by an abrupt shortening of cycle length such as with extrastimuli or short bursts of rapid pacing. These methods were only used to determine the site of block when block could not be produced by decremental pacing, identifying pathways with high safety factor for propagation in that direction. Of note, when block was recorded during both decremental pacing and with extrastimuli, the site of block was generally the same.
Seventeen years ago, de la Fuente et al'4 postulated the existence of accessory pathways that are capable only of retrograde conduction because of an "impedance mismatch" at the interface between the accessory pathway and the ventricular myocardium. Three to four years later, the existence of concealed pathways was demonstrated by other investigators. [2] [3] [4] [5] [6] [7] In the present study, we have demonstrated that antegrade block in concealed pathways occurs at or near the ventricular interface as originally predicted. However, impedance mismatch alone does not seem to account for all limitations in accessory paths; ay conduction. This mechanism would limit antegra le conduction at the ventricular interface and reti )grade conduction at the atrial interface. This pattern of block was found in only one of 101 recorded pathways. The major observation that is not consistent with impedance mismatch at the pathway insertions is the occurrence of retrograde conduction block near the ventricular interface in most left-sided pathways, independent of the antegrade conduction capability. Most strikingly, the three pathways capable only of antegrade conduction (inverse concealed pathways) had complete retrograde block near the ventricular insertion. Retrograde conduction exceeded antegrade conduction across the ventricular insertion in 39 of 59 left-sided pathways (Figure 10 ), consistent with impedance mismatch. However, in 15 pathways, antegrade and retrograde conductions across the ventricular interface were roughly equivalent, and antegrade conduction exceeded retrograde conduction across this site in five pathways. It is reasonable to assume there are additional factors limiting both antegrade and retrograde conduction near the ventricular interface in the majority of pathways and at the atrial interface in a minority of pathways, principally rightsided pathways. These impediments may consist of an abrupt change in cellular orientation (anisotropy),29 fiber narrowing, or reduction in intercellular connections. Another factor may be a dynamic interaction between interconnecting fibers, because direct recordings of accessory pathway activation have suggested that many left-sided accessory pathways are composed of a network of fibers. 30, 31 There are two major limitations to the methods used in this study. In left-sided accessory pathways, fiber activation could not always be followed all the way to the ventricular insertion. The ventricular insertion lies outside of the recording range of the tiny bipolar orthogonal electrode when the coronary sinus is displaced atrially or the ventricular insertion is displaced far apically.24 In these patients, block was listed as near the ventricular insertion but may have occurred higher in the pathways apparatus, possibly at a branching point of the fibers. The second major limitation is the recording of a relatively small percentage of right free-wall pathways. The failure to record some right free-wall pathways may be due to an epicardial location. However, suspected accessory pathway potentials were often recorded, but difficulty in maintaining stable electrode contact with the tricuspid anulus prevented verification by programmed stimulation techniques. Further information about the site of block in the unrecorded right free-wall pathways might have altered the interpretation.
The differences in the sites of block between left-sided and right-sided accessory pathways are consistent with prior anatomic observations8-13 and differences in the embryological formation of the right and left atrioventricular interface.32-37 Left-sided pathways typically follow an epicardial course (skirting an intact anulus fibrosus), and often arborize before inserting into the epicardial surface of the ventricle. These anatomic features indicate that conduction might be limited near the ventricular interface or branch points. Right-sided pathways are more variable with regard to the integrity of the tricuspid anulus, pathway fiber diameter, epicardial or subendocardial course, and other associated congenital malformations.
This study suggests that multiple factors play a role in limiting accessory pathway conduction. Prior studies have shown discordant effects on accessory pathway conduction of certain drugs38-43 and of autonomic influences.44,45 Reexamination of these effects in light of identifying the site of block may help to explain these discrepancies.
